L esson 2
Scan Operations and Procedures




Objectives

* Review the guidelines for human scanning and supply
references for further information

e To scan safely

e To scan efficiently

 To find the scan data



L esson 2

Scanning Procedures
— TheLX icons
— Theicon functions

Normal Scan Operations
e Signa Boot/Reboot
 EPI
— GERT
— NIH EPI
e Anatomical Scans
e Clinical Scans




Scanner Operations

The GE Icons

— Genera
— Specific Functions

Scanner Boot / Reboot
Procedures

EPI Scanning

— GERT

— NIH EPI

Anatomical Scanning
— Structural Scans
— Clinica Scans

Tech Tipsand Tricks

CLOSE TO HOME By John McPherson

Mﬁ” » e-mail: closetohome@compuserve.com 3. j(,




The Various GE LX Icons

« Dateand Time

e Informix Space

e Message Board

e Scanner Operations
e Protocol Manager
 Browser

* Network

e Tools

* Piece of the Puzzle




Specific Icon Functions and Uses

e Dateand Time

— Use Signa Time for the
L ogbook and Notes

* Informix Image Database Space
 Message Board

e Scanner Operations

* Protocol Manager

 Browser

* Network

 Tools

* Piece of the Puzzle

e



Specific Icon Functions and Uses

e Dateand Time

- |nformix Database

— the amount of space per image
resolution

— Percentage of image database that
IS full

 Message Board

o Scanner Operations
» Protocol Manager
 Browser

* Network

« Tools

S » Pieceof the Puzzle

e



Specific Icon Functions and Uses

« Dateand Time
* Informix database space

* Message Board
— Error messages

o Scanner Operations
* Protocol Manager
 Browser

* Network

 Tools

* Piece of the Puzzle




Selecting the Proper Message Level

Click on All

» Click on the Message Window Icon
e Clickon Sdect \Vicwing Level
e Clickon AlLL

Click Ok to close the window




View Message Window

e Click onthe lcon_Message Window

e Click on“Select Viewing Level”

— Click on All
e Click OK



Example of an Error Message

File: Scanner3tate.c Line: 982
Internal software error has occurred in scanner state machine. The seanner cannot accept start scan
event, when in refscanning state.

Mon Jun 10 15:21:34 2002

Not Useful to keep
trying to scan
with this

Host: fim3T Proc: scn Error: 2218616

File: ScannerState.c Line: 982

Internal software error has occurred in scanner state machine. The seanner cannot accept start scan
event, when in refscanning state. <

Mon Jun 10 15:21:36 2002

Host: fim3T Proc: scn Error: 2218616

File: ScannerState.c Line: 982
Internal software error has occurred in scanner state machine. The scanner cannot accept start scan
event, when in refscanning state.

Mon Jun 10 15:21:38 2002

Host: fim3T Proc: scn Error: 2218616

File: ScannerState.c Line: 982

Internal software error has occurred in scanner state machine. The scanner cannot accept start scan
event, when in refscanning state.

Mon Jun 10 15:21:43 2002

Host: fim3T Proc: N3P Error: 2225513
File: HPC PORT ID:spi hpc_scan_ Line: 10

Attention: T/R driver in service, not product mode.

Mon Jun 10 15:22:21 2002

Host: fim3T Proc: N3P Error: 2224982

File: HPC PORT ID:hpe pkt retur  Line: 100

Symbol lookup failed.

HPC received a memory read or load packet or return address packet

to access the symbol cont_recon_queu, which does not exist in the IPG symbol table.

particular error
message:

“ Internal Software
Error” ...

Must reset TPS!



Specific Icon Functions and Uses

« Dateand Time
o Informix space
» Message Board

o Scanner Operations

— Patient Information
— Protocol RX

* Protocol Manager
e Browser
 Network

e Tools

* Piece of the Puzzle




Scan Operations -
Step 1

nage ity may e degrases
Ploses see mascage o

e Click on the Scan
Operations Icon

——,—,—
BX MANAGER

° 11 Idle”



Scan Ops — Patient Register

e Click on:
New Patient

Do NOT typeinthe
Patient Register
“white area’




Scan Ops — Patient Information

PATIENT INFORMATION e ClickinthePatient ID
Window |

e Typeinthe MIS number
Hit Enter

e Do NOT usethe
Accession Number for the
3T Scanners

— Prefer not all Caps
— Prefer not al Lower Case




Scan Ops — Phantom Information

PATIENT INFOEMATION

12-12-12-1

Phantom_Noise Test

PhantomTest4Noise

GE Caill

Click inthe Patient ID
Window |

the IS
reserved for the QA studies

Please use numberse.g. 12-
12-12-1

Hit Enter

Typein the necessary information
— Use an adult weight



Patient |nformation

PATIENT INFOBRMATION This information is considered
legal documentation

00-00-00-0
LastName, FirstName W1

J .
Gy *Thenameasin MIS

VanBoven

.fl;iﬂlﬂatﬂléﬂspnﬁséfﬁ"  Thepatient ID equalsthe
MIS number (separated
by adash)

NV/GE Coil/01 -M-0173




Patient Information Name

PATIENT INFORMATION

Thisinformation is considered legal
documentation

e Thepatient ID equalsthe MIS
number (separated by a dash)

e The and name as listed in
the MIS system

* Must be spelled correctly
* No way to correct after download
o Last Name, First Name Ml

* No name abbreviations e.g.,

» Petefor Peter, Dan for Daniel



Patient Information Other
|nformation

Birth Date:
— enter the correct date or the actual age

PATIENT INFORMATION

o Weight:
— enterin Lbsor Kgs

* Rad (Radiologist)
— enter Neuro

o Refer:
— Thereferring physician

e Operator:
— The scan operator’ sinitials

e Jatus
— Using RMB
e In(in-patient)
* Out (out-patient)



Patient |nformation

PATIENT INFORMATION

00-00-00-0

LastName, FirstMame MI

- 5

M

189

_ow

fWMRI/TactileRsponse/§’

NV/GE Coil/01-M-0173

e Exam Description:

— what type of exam be performed

— adding the height allows for
calculation of BSA

e History:
— Brief patient HX
— Colil type
— Scanning IRB protocol #



Scan Ops — Patient Position

PATIENT POSITION e Click on Patient
T Position

mEsD BB . Click on the drop
down menu
IMAGING PARAMETERS — Supine

— Prone

SpinBcho | — Right Decubitus

— Left Decubitus




Patient Position — Patient Entry

PATIENT POSITION ]

e Patient Entry
'_ o — Head First
— Feet First

IMAGING PARAMETERS

e |mportant because
data/images will be
marked incorrectly
— Inferior for Superior
— Right for Left
— Posterior for Anterior




Coll Sdalection

COIL NAMES e Click (Imb) on
Coil Type surface Coils the CorreCt
P EXTREN and
EXTREENBEAIN
EXTREENBEAINZ .
e — (if necessary)
SENSES
€.0.

Surface Call



Patient Protocol Window

PATIENT PROTOCOLS I —

e Use pre-saved
protocols from the
anatomy “cookbook”

e Build protocols from
scratch using the

button




Patient Protocols Picture This

IS the
default setting after a
scanner shutdown

« Point to aBody Part
for for specific
protocol

— (not the same as pre-
saved Site protocols)




Patient Protocols Site

PATIENT PROTOCOLS  Specific Protocols that
were developed and
saved “on site”’

¢ Site
— The saved protocols
from “our” 3T Users
» QA_Daily Phantom
* MR Venogram

* Dpine Adolescent
Study




Patient Protocols GE

PATIENT PREOTOCOLS

e Protocols GE pre-
loaded

o Listed by body
part and type e.g.
— Head, Vascular

— Head, MSwith
Contrast

— Etc.




Scan Operations Page

S . gl ° Thewaylt
et | |looks after

| Information

PATIENT POSITION

I |

ADIHTIONAL PARAMETERS ACQUISITION TIMING

LT == o

ko After

a‘ Cookbhoo
K" protocol

has been
sel ected

SCANNING RANVGFE

1,- 1B 1.0




Scan Ops - Scan Timing

S TN EATON PATIENT POSITION

ErT—
T

IMAGING PARAMETERS

o ey
O (R ] 2

ADDFITONAL PARAMETERS ACQUIISITTON TIMING

T - =

1 2

ET ]

SCANNING HANGE

. T
' HEER jf'J

e
. oo oo B

B A 4

Ready for input:

Scan Timing
— TR, TE,Hip,ETL,BW

Additiona Parameters
— Sat, GRx, CV’setc

Acquisition Timing
— Matrix, Nex etc
Scanning Range
—- FOV

— Slice thickness
— Slice spacing

Save Series



Scan Ops— Additional Parameters

e Ready for the next
steps
— SAT
— Graphic RX
— Vascular Screen
— User CVs
— ECG
— CINE
— Multi-phase
— DW!I Screen

ADDITIONAIL PARAMETEERS




Scan Ops — Scanning Range

SCANNING BANGE

.
| 000

* Type or click drop-down menu
— FOV
— Slice Thickness
— Scan Spacing

o Type-inor use Grx RX option
— Y
— L/R
- P/IA



ScanOps - Acquisition Timing

ACQUISITION TIMING

—

o0 B
100 |[BIRS
PN

Click on drop down menus
— Freq Direction(X)
— Phase Direction (Y)
NEX
Phase FOV

Freq DIR
— SPF

Center Freq on Water
AutoShim

Phase Correct
Contrast

# of locs before pause
— Breath-holds



Acquisition Timing + Contrast

ACQUISITTION TIMING

100 ] [T
100 [PARRS A
*

» Click on Contrast
— Type in amount to be given
— Typein the Agent




Using Fat Sat Suppression

 GE AutoShim
— Click on AutoShim in the Acq Timing Window

e High Order Shim
— Use the EPI Scan Locations

— ShimCalc
Do not movetable



Adding A Sat Band (AKA Fat
Sat)

ADDITIONAL PARAMETERS

 |nthe Additiona

Parameters
Window of Scan

Operations Page

— Click onthe
Icon




Using Fat Sat. Step 1

ADDITIONAL PABRAMETERS

e Click onthe SAT icon

— (after typing in scan
locations or using the
GrxRX option)

— Located in the Additional
Parameters Area




Using Fat Sat - Step 2

e Click on N
the SAT window

— * Click On and
Off and then ON

(* Tech Trick)

-
-
-
-
~
=

‘ Sign:
=t
ocation hickness Wt o
{ i Sag
’7 0]
K
]|
) ot
[

— Click




Using Fat Sat — Check Offset

Display CVs

Research Options
Display CV's (rmby):
ol picssat |5 off_rtcosat | — After series download

— Do not confuse with
User CV

Integer

—2147483647

Typein vaue:

2147483647

 -440 (@3T)
¢ -220(@15T)

Use rmb and click on
Download

— Click on




Using Fat Sat - |bEPI Option-Step 1

P - jbEPI(NIH EPI)

off rfcssat

» Research Options Display
CV’s (rmby):
— After series download

— Do not confuse with
User CV

e Typeinvaue;
off_rfcssat

- 440 (@3 T)
-220(@15T)




Using Fat Sat - |bEPI Option-Step 2

« jbEPI (NIH EPI)

— Turnon
e Q= off

Saturation switch: O=off, 1=0on. [ ] 1 —_ On

This C% hasbeen fixed., Enter ‘u’ or "I’ to unfix,




Using Fat Sat - |bEPI Option-Step 3

2 - bEPI (NIH EPY)

e Turnon
— O = off
— 1=0n

Fat pre-saturation: O=off, 1=on, PY Use rmb and CI I Ck

e Click on

This C% hasbeen fixed. Enter ‘u’ or "I’ to unfix,




GE Rea Time EPI Error Message
with the Fat Sat Option

Exam 7163, Ser et Action Failed !

» Typical error message when using GE RT

— May be indicating to check Fat Sat status
* (normal error) Important!

— May bereal error
* Prescan errors

o Software error
— Reset TPS



Specific Icon Functions and Uses

« Daeand Time
o Informix space
» Message Board
e Scanner Operations

* Protocol Manager

— MIS/RIS Connected Patient
I|nformation

— Protocol Build/Edit

e Browser

* Network

« Tools

* Piece of the Puzzle




Protocol Prescription Window

PROTOCOL PRESCRIPTION e Patient RX

— Not applicable to the 3T
* Mig/Ris Connections

e Protocol RX

I _ — Protocols can be built and
saved o to modify a

previously saved protocol




Patient Protocol Window

PATIENT PROTOCOLS I —

e Use pre-saved protocols
from the anatomy
* cookbook”™

e Build protocols from
scratch using the
button




Patient Protocol Window

PATIENT PROTOCOLS I —

e Use pre-saved protocols
from the anatomy
* cookbook”™

e Build protocols from
scratch using the
button




Patient Protocols Picture This

o Thisisthe default setting
when the scanner has
been shutdown and
rebooted (not TPS reset)

* Point to aBody Part for

for specific protocol

— (not the same as pre-saved
Site protocols)




Patient Protocols Ste

PATIENT PROTOCOLS  Specific Protocols that
were built and saved
“on site”

o ‘Site
— The saved protocols
from “our” 3T Users
* QA _Daily Phantom
« MR Venogram

* Dpine Adolescent
Study

* €tC.




Patient Protocols GE

PATIENT PROTOCOLS * Protocols GE pre-loaded
at factory

— Gives starting parameters

— Not optimized for
Individual scanner

e Listed by body part and
type e.g.
— Head, Vascular
— Head, MS with Contrast
— €lC.




Specific Icon Functions and Uses

« Dateand Time

» Hard Drive Space
 Message Board

o Scanner Operations
* Protocol Manager

 Browser
— Archive functions
— HIming functions
— Network (local) functions

 Network
e Tools
 Pieceof the Puzzle




e MOD = Magneto Optical Drive
— Stores information vialaser (light) and via the magnetic method
» magnetically polarized digitized data (0's,1's)

— Stores Image Data (not raw or epi files)

— All patient/animal studies must be archived




Labelling the MOD

|| Format Window 3

e Click on Browser Icon

— Click Archive

e Click Labd Disk
— Enter the information as above
» Click Label




Archive/ Restore Procedure

e Select Browser Icon
— Click on Archive
» Save by Exam
o Save by Series
« Save by Image



Specific Icon Functions and Uses

« Dateand Time
e Informix space
 Message Board

Scanner Operations
Protocol Manager
 Browser

e Network

— Administrative Set-up only
— No General User Operations

Lt = « Piece of the Puzzle



Specific Icon Functions and Uses

« Dateand Time

e Informix space
 Message Board

o Scanner Operations
* Protocol Manager
 Browser

* Network

 Tools
— Engineer Options
— Reset TPS

— | — C Shdl

.; SEEE/1/E Se: . — System Shutdown

 Piece of the Puzzle



E=a The Toolslcon Window

Service Desktop Manager

* Engineer Options
— Cal/Checks
— Utilities
— etc.

System Gain Calibration
LVShlm Calih

e User Options
— TPS Reset
— System Shutdown
— C Shdll




The Toolslcon TPS Reset

——

Service Desktop Manager

How it works:

The experiment isrunning ...
The NMR signal goesto the pre-

LY Shim

Oxtford Shir amplifier(receiver aspect) and then it goesto

Shim Editor | ., - . ey
e the UCERD, where it is digitized.
LY Shim Calih

Grafidy
RF Calc

S ttenmation Tast Click on TPS Reset

Image Quality

Eret=i5tans — TPSReset Yesor No?
Start — TPSReset in process

» When process is finished and continuing on same patient
» At the Patient Number type MR
* (most recent)

— Do not have to re-landmark!




Service Desktop Manager

LY Shim

Oxford Shim

Shim Editor

Daily Quality

System Gain Calibration
LY Shim Calib

Girafidy

RF Calc
Attenuation Test
Image Quality
Probe!S Tune

TPS Reset + UCERD

The TPS encompasses the Array Processor + the digital aspect
of receiver, etc.

 UCERD = Universal Combined Excited Receiver Digital
— Digital Receiver board
— Analog receiver board
— Exciter transmit board

» Allowsthe same piece of hardware to be interchangeable
amongst field strengths (1.5 T, 3T, 7 T etc).

* Sometimesit is necessary to recycle power to the TPS/
Systems Cabinet:

— See Jerzy, Sean, Karen or Paulafor help



The Tools Icon Window_System
— Shutdown

e Engineer Options
o User Options
— TPS Reset

Oxford Shir

Shim Editor

Daily Quality

System Gain Calibration
LV Shim Calik

'Graﬁdy

RF Calc
Attenuation Test
Image Quality
Probe/s Tune

— Click on System Shutdown
o System Shutdown
Yesor No?




Specific Icon Functions and Uses

« Dateand Time

* Hard Drive Space
 Message Board

« Scanner Operations
* Protocol Manager
 Browser

* Network

 Tools

e Piece of the Puzzle

— GE'sPuzzle
— No Operations Available (yet)




Scanning and Shimming




The Start-Up Procedurefor 3T 1

Signa Shutdown
— Do NOT Shutdown Signa (and leave down) at night!!

Signa Reboot

Sun ADW shutdown to root
Sun ADW Reboot

Potassium shutdown to Red Hat Login Prompt
Connect to sdc-adw



The Start-Up Procedurefor 3T 1

Shut- down the scanner

— Toolslcon
o System Shutdown?

— Yes
Reboot the scanner
— Sighalcon
—  XXXXXX

Bring down the SUN ADW to Root
— At (#) prompt, type reboot

* Root

®  XXXXXXXX

Bring Down Potassium to Login Prompt
— Login at prompt:

e sdc-adw

e sdc-nfs



Signa DOWN Procedure

e Shut- down the scanner
Tools Icon

System Shutdown?

Yes
Wait until scanner i1s down

Do NOT Shutdown Signa (and leave down) at night!!




Signa UP Procedure

» Reboot the scanner

— Signalcon
—  XXXXXX

e Reboot SUN ADW

» Reboot Potassium

Do NOT Shutdown Signa and/or the Sun ADW
(and leave down) at night!!




Set Zero In C Shdl

= Wit erm R []
{sde@fim3T}[1] setzero !
z2 at [ 0.00]
.00]
.00]

.00]

c2 .00]

s2 at [ . 001

done!
{sde@fim3T}[2]

e Toolslcon
— Type

e Enter



Falled Connection for Shims

= Winlerm 2 |:|
] {sde@fim3T}[1] setzero

Opening the RS5-232 port failed for setcurrentOpening the R§-232 port failed for
readcurrentOpening the R5-232 port failed for setcurrentOpening the R5-232 port
failed for readcurrentOpening the R§-232 port failed for setcurrentOpening the R
5-232 port failed for readcurrentOpening the R§-232 port failed for setcurrentlOp
ening the R5-232 port failed for readcurrentOpening the R8-232 port failed for s
etocurrentOpening the R5-232 port failed for readcurrentOpening the R5-232 port f

ailed for setcurrentOpening the R85-232 port failed for readcurrentdone!
{sde@fim3T}[2] []

e Toolslcon

— Open aC Shdl
e Type setzero

 Falled Connection

— Bring scanner down and then reboot until you get a good connection



Set Shimsin C Shell

done!
{sde@fim3T}[2] setshims
{sde@fim3T}[3] []

e At prompt, type
— Only if preceded by a successful setzero command



The Scan Modes Window

e Click on Scan Modes

 Click on Research
— Click al prompt

e Click on Auto Archive
(for OD)

e ClickonLogCV Error

 Click on Monitor SAR
(Alwaydl)




Selection of Scan Modes During

Morning Start-Up

e Research mode must be
sel ected

| [ i -+ Auto Archive relatesto the

 Log CV erorsfor review

e Always monitor SAR



The Scan Modes Window
Research Prompt

e Must Use Research Scan
Mode except for the
standard Clinical Scans

SCAN MODES (non - M P_Rag e)

‘onfirm to selected scan mode ?

H Caution, Investigational Device, Limited
by Federal Law to Investigational Use.




The Tools |con Window

—— e TPS Reset
— Click on TPS Reset
e TPS Reset
Yesor No?

e System Shutdown

— Click on System Shutdown

| e System Shutdown
S tonmntion Tost Yesor No?

Image Quality

Probe/S Tune

« C Shdl
— Set Zeo
— Set Shims
— ShimCalc




TPS Reset

— e Have scan locations written down
Sarice Dk Nanager * Have Shim parameters written down
 TPSReset
— Click on TPS Reset
T o TPS Reset
Gratidy
sewsmre ||+ Type MR at Patient 1D
— il « GoDirectly to Protocol #
e Scan

— Do not have to re-landmark
— Do not have to re-localize (EPI)




Pre Scan Options

Auto Pre Scan

Manual Pre Scan

Auto Shim

Manua Shim

High Order Shim



Center Fregquency

e Center Fregquency:

— The CF controls the position of the RF transmitter. This can be
complicated by the fact that protons occur in two different
chemical properties, water and fat. The protons in water and
fat have two different resonance freguencies. Water resonates
at about - 220 Hz higher than fat, at 1.5 Teda/-440Hz at 3
Teda.

e MCV > off_rfcssat = - 440
e Opsat =1
o fatsat =1



Prescan

e The Prescan allows for e Receave Gain:

the adjustment of the
transmit and receive — TheRG ismeasured in tenths of

" : decibels (dB). Recelver set to
gans and for the setti Ng optimal dynamic range If thisis set
of the center frequency too high, it will result in over-range

with artifacts. If it is set too low,
signal to noise might suffer.

for a specific body part
to be Imaged.



Transmit Gain

— The TG determines the RF power emitted by the transmitter and thus the
pulseflip angle. The TG is expressed in tenths of decibels (dB).

— Power absorption is patient size dependent. The flip angle is proportional
to the square root of the transmit power.



Center Frequency

R1

R2

Transmit Gain
(TG)

Shim Vaues



Pre-Scan Over-Range

« R1>100%

e R2>100%




Proper Prescan Values

=] Manuaf Prescatt

| | « Proper values
Transceiver Hardware Settings G B are d epen d ent
ar Freg| T t g SCAN RS On:
— Magnet
strength

_ _
— Patient size

=] ]

Gradient Shimming




Pre Scan Values on Operations Page

Prescan values B1: 6 R2: 14 Tiz: 42 AX: 63721621

Scan Time: 2:00 |— : "
dB/dt: 66% ° : hdanual B

e |t'sagood ideato write down the Prescan values for
multiple series...especially EPI



Shimming..

Why??

* To obtain good

homogenelity of the
field

e Finetuning of the coil
to the magnet to the
body part at isocenter



High Order AutoShim_Step One

e Click on aPre-made
Protocol that
H.79-spectro_chdb2 1. Hish Order Autoshim Contai N the H | g h

H.B0-5pike Noise jduyn .
H.81-Kim_LBC_27Jun0l Ordel’ Sh| m
H.52-MP-RAGE=EPI-RT

H.83-3T Clinical Screen_ Parameters

H.5d-High Order Autoshi
H.85-CBEDE_KFBE_12Aprol

H.56-HMCS-ETMPRG

H X/_H I F vl F— ' A




Parameters for the High Order AutoShim

SCAN TIMING ADDITIONAL PARAMETERS ACQUISITION TIMING

5 bt i) L] pa 1 |'_
7.0 |';|_ 00 0.0 > |
%I_ 0.0 0.0 '::__.' &

1500 FE o

%I_ 0
| '::::-.

| A I
| 'j:::-' 0.0

« Change only the Start and End L ocations
— To match the EPI scan locations

 Save, Download and click Scan
— (noneed to Auto Pre-scan)




Set Zero In C Shdl

= Wit erm R []
{sde@fim3T}[1] setzero !
z2 at [ 0.00]
.00]
.00]

.00]

c2 .00]

s2 at [ . 001

done!
{sde@fim3T}[2]

e Toolslcon
— Type

e Enter



Set Shimsin C Shell

done!
{sde@fim3T}[2] setshims
{sde@fim3T}[3] []

e At prompt, type
— Only if preceded by a successful setzero command



The ShimCalc Option

= wirlerm
{sde@fim3T}[1l] shimcalc

{start, stop): s66,i32
5143.2/169.3

Enter vour anatomic $/I walues
Here are the shim 8/I startfend locations:
prescription wvalues
scanned is 32

Do not alter any other
Be sure the number of slices

{sde@fim3T}[2] []

e Toolslcon
— Open aC Shell inthe Tools
» Typeshimcalc




Remember! Failled Connection for
Shims

= winlerm a [
{sde@fim3T}[1] setzero

Opening the RS5-232 port failed for setcurrentOpening the R§-232 port failed for
readcurrentOpening the R5-232 port failed for setcurrentOpening the R5-232 port
failed for readcurrentOpening the R§-232 port failed for setcurrentOpening the R
5-232 port failed for readcurrentOpening the R§-232 port failed for setcurrentlOp
ening the R5-232 port failed for readcurrentOpening the R8-232 port failed for s
etocurrentOpening the R5-232 port failed for readcurrentOpening the R5-232 port f

ailed for setcurrentOpening the R85-232 port failed for readcurrentdone!
{sde@fim3T}[2] []

e Toolslcon

— Open aC Shdl
e Type setzero

 Falled Connection

— Bring scanner down and then reboot until you get a good connection



High Order AutoShim

—| High Order Autoshin

|

antot o

High Ordar Rutaoshim

Cacon runnin
soopleasze wa

con done !

pen help file
Fun nusber= QQDgﬁ

B

il

!

sl
=

7

I
]

il

el
N
5

E
a

L=
:
g

m
=
-

[ =g 00—y -13-Zo-rNido-t Z-a0

sy

amps
amps
amps
amps
ampe
amps

e Walit for the

“Recon
Done”

message

e Click on ROI



High Order AutoShim - ROl Placement

= RO selection e i[;l_j
N A
L
(X_1)
1{Z 1) P(Y I

Sagittal Section Coronal Section Transaxial Section S

. il¥4 {} £ I

X upper |11.5 Shape | Angle | Y upper |14.5 Shape Z upper | 12.6667 Shape Help |
X lower [-13.0 [oval 0 Y lower |—10.5 ioval Z lower |-4.0 foval Phase i

o Besureto place the ROI correctly

— Not too small
— Not too large
— All 3 planes



High Order AutoShim

recon donal ...

eEecuTing RDI, pleaes walt

|

(| High Order Autastim = Ol
High Grdar hutoshim
cannot open halp file
Ein number= Q4056
recorn cunoning.. .
oo please walt.., RO
|—R—13 2oy -111fa-z- 34130 -1.2-2

[ ]

]

w

u

|

| ]

H

]

[ ]
SET ZERQ
RETRIEVE |

Downlozd |
Exit |

e Wait for ROI

values

e Click on
SHIM



Results from the High Order
AutoShim

Fleld Map Information

Fila _........ data/F99999.7
(oot B0t R R S ) W T e
Phacadalay cavisiris 2.00

Eafarence File Information

| o e e e T B

Bl T Y e R 64 54 32
Phasadalay ........ 2.00
Humker of shiws ... 10

Fhim Wolume Information
Shim regicn: elliptical
Shim performed over z=-12.13,
Oblligue angle shimmed avars:

HMumber of polnts in YOI

Humber of shims used far selution .... 1

Current Field Map Stetistics

EME dewiation .... 3.30 Hez
Peaak devistion ,., 18,00 Hz

Eredleted Field Map Statistiaos

EME dewiation .... 3,29 Hz
Faak deviation ... 16,84 Hz
O=lta currants Tegquired

=0 vew —1.441 Harts

x ... =0.007 gradunits
W vew —0.008 gradunita
= or =023 gradunics
= - 2000 amp=

zAys ca D000 amps

=H . 0,000 amps

Xy o 2000 amps

=3 W 0 R0D amps

=2 vx =401 anps

Zhim donal. ..

fwicanfigqfho_shimfreference/rafarance. pa

v=-1%,11, =z=-13.4
a.a0

=

Wait for
SHIM results

Acceptable Z,
Shim value

— =+4/-3Hz

— Download

o
R
H-13120 ¥ -11150-z-83 150t 2
library |
Shim |
20 Hertz °
¥ o gradunits
Yo gradunits
E: |CI gradunits
ZY 1 0o amps
X2 Y2: |E.CI AMpSs
ZXK 100 amps
XY : |CI.D amps
zra: [0 amps
B m(ﬂ Amps
SET ZERCG
RETRIEVE
Download <
| Exit
o

\

Exit



High Order Auto Shim ?

= High Ceder Autasiim

e X,V,z =gradient
shims of the 13t ordel

e X2, y2 72 =vadueso
the gradient shims
times itself

e X3y,3z3=vaues
cubed

=10
B

Field Hap Information
LI e -:_'I.'.t;.l’E‘E'?‘EI‘EIE‘.?
Fige G4 B4 3 |
Phagadalay ~ oo loo 2.00 RO
Eeference Flle Infermaticn g B IR e e W
File vasivasas dRfoconfigiho_shim/referance/refarsnce. pa | library
o e e R s S e el 6d 32 =~
Phagedalay Cieeaa 2000 Shim -|
unker «f ahims 0. 18
Shim Volume Infermaticon 0 | Hertz
Shim region: elliptisal o e . i gradurdiz
him parformad swar w=-12, == s E==10, [ | e ] adunit
Jbligque angle shimmed cwer: T ool
Hunkber «f peinte Lo YOI .0 vieiwenins 3935 | Z_|D gradunits
Hunber of =him= u=zed for =molution .... 14

[ | 4 S ﬂﬂ amps
Current Field Map Statistics
---------------------------- W X2 Wa: 00 amps
EME dawiatisn . l._. Fe b H=
Pezk dewistion ... 18,00 Hz W 2x: o0 amps
Predicted Field Hap Stacistics WXy [i0 amps
______________________________ A% .
ENMS dawiation . ... 3268 Hz u Zh3: 0.0 ool el
Pamf devistion ... 12.834 H=z - Faa . Bong amps
Telta currents ceguir=d SET ZERO
=0 -1.041 Harxtz
3 -0, 007 gragunits RETRIEVE
o -0.008 gradunits
= -0.023 gradunits -
zg 9,900 anpa | D load |
oy 2 0.8000 anp= :
zX 0,000 anps Enit
Xy 4.000 anps e |
P 0.000 anpe
=2 -0.001 ampe

Zhim donal...




User CV Window

USER CONTROL VARIABLES

CV = Control
Variable

The User CV
Window islocated
within the Scanner
Operations Pages

Do not confuse with
the Research Options

Page
— Display CV’s



Auto View Window

AUTOVIEW e Exam number

UA_Daily Phantam

— Series number
— Image number

e Click for
Image updates

LOC,A 30
TR1S
TE$1,2/Fr

Elf:zj_:-'i fLE‘I—::Hz ® CI i Ck
for location
Information




ECG Gating Control Window

GATING CONTROL e Thisisthe Default
setting

— Click on
appropriate
settings for gating
or pulse oximitry




Research Options

Scan operations **must be in Research
Scan Mode ** to
display the CV's

e UseRMB

= Display CV’s




Display CV'sin Research Options

Display CVs

e UseRMB toopenCV's

s e Change the Current
Value if necessary




Anatomical Image Scanning

Anatomy
Morphology
Structural

Clinica Scans



Clinical Scans




The Clinical Scans

e Required on all subjects 1 x per year

e Required If order reads “MRI Brain’



Clinical Screen H.83

PATIENT INFORMATION PATIENT PROTOCOLS AUTOVIEW

RA_Daily Phantom !

00-00-00-0
LastName, FirstName Iv

01/14/4 967 35 H.80-Spike N_uise_jduyn 1. 3-Plane= Prain Localizer
2. Axial 3D FSGPE HIRES

H.E51-Kim_LBEC _27Jun01
3. PDW FSE TE 17/TR 3800

H.52-MP-RAGE=EPI-RT
4. Sag 3D FSGPR HIRES

H.53-3T Clinical Screen_] 5. ToW FSE TE 107/TR 3800
H.54-High Order Autoshi 2

H.E53-CEDE_KFB_12Ap101

H.B6-HMCS5-BETMPRG
M RI/TactileRsponse/§ H'_I_T'MAG

LTy

SN B ]

Xy2

NVAGE Coil/01 -IWI-0173

La | site/head/3T Clinical Screen_15Mari/

 Thisisthe correct Clinical Screen Protocol for 3T-1

» Clinical Screen Protocol is Scanner Dependent
— Check with the technologist for correct protocol




Clinical Scanson 3T-1

Head. 83

1. 3 plane localizer

2. Axial T1 W, 3D, with IR Prep *
(to replace the SE T1W)

3. SagT1W, 3D, withIR Prep
(to replace the SE T1W)

4. Axial PDW FSE, single echo
(match dlices exactly to the T2W)

5. Axia T2W FSE, single echo
(match dices  exactly to the PDW)

e All scans are head-first and
Supine using the GEMS/MAI
head coll

e * May use MP-RAGE for the
Axia FSPGR

 The scan locations for the
PDW FSE and the T2W FSE
must match



Using the Copy RX Option

Im: 12 ,,—----"—'_‘_ —— Yo 73

Sag RE.5 g i ST D

GraphieRX |0le2 3.0 51581 el e Co RX St 1
20 e i py RX_Step

e Bring up the correct
Image

— Sagittal for Axial or
Coronal Slices

LOC/30 W
TR:49
TE:1,7/Fr
EC:1/1 31.2kHz

5 — Axial for Sagittal or

FOV:2dx24

5. 0uhk/ 1. 56p Coronal Slices

[ 21700320
| 256K128/1,00 NEX

— Coronal for Axial for
Sagittal Slices




Using the Copy RX Option

- - Signa I.0T SYS43T 5 120 Hational Inats
Graphic BX Bt P e

Se: L

e e Copy RX_ Step 2

e Click on correct series
and image

e COPY RX

— Copiesthe RX for a
previoudly prescribed series

SCHD 3 Ise=Axial GEE spiFT

SCHD 4 dativnhngﬁyzl al GRE nELRT

ALCT 9 T2 FSE TE 107-TR 3800

— Essential for:
 PDWFSE

« T2ZWFSE




Using the Copy RX Option

Grraphic BX S 120 Hational Institute of Health 3T

" F 28
- Jan 23 02

« Copy RX Step 3

* |mage locations
—_———. snould match
L O exactly

TR:49
TE:1,7/Fr
EC:1/1 31.2kHz

HERD
FOV :2dx2d
5,.0thk/1,5sp
| 21/00:20
8| 256K128/1,00 HEX




lmage Showing Incomplete
Clinical Slice Locations

5 119 HMational Institute of Health 3T

M

e |nferior brain
not covered




Wasted Coverage on Clinical Scan

5 120 Mational Institiote of Health 3T

* Need only to
cover the bran

— Not above

— Not below




Invalid Localizer ?

No valid localizers exist for the current prescription.

Grraphic BX

o Canonly prescribe an
orthogonal scan plane

Trase Al

e Axid
— Corona

— Sagittal

o Sagittal
— Axid
— Corona

e Corond
— Axia
— Sagittal




Tech Tipsand Tricks




Head Not Straight

5 120 Mational Institute of Health 3T Sig 2,0T SYS#3 SA Mational Institute of Health 2T

M 27

« When starting with a sagittal localizer you risk not knowing if the
head is straight. Especially, when there is no midline dlice.



lmage with No RF

A 120 Hational Institute of Health 3T

e (Check the Power Monitor
Status

 Make surecoll is plugged
In correctly

_ | o LA e |sthe head coil in correct
e M i Rl S9N position?

TR:3800
TE:14/EF
EC:1/1 16kHz'

* Did the previous researcher
disable the RF?




Noisy Image From a Small Piece of
Metal In the Magnet

A 119 HNational Institote of Health 3

e Same patient, same sequence
« Before and after the removal of apaper clip in the magnet



Trouble Shooting Image Problems

Im: 1
I4.5

P 120

e Hair “Scrunchie”
e Hair bands for ponytails
e €lc



Susceptibility Artifacts From Dental
Work (Steel Tooth)

A 99
-

—

L

PDW




Structural Image Distortion

MHational Institute of Health 3T

e Patient Motion

e Poor Shim
— Off Center Frequency
— Qver-range

i
1,00 MEX




Additional Images and Useful
|nformation Available at:

 http://brainmapping.loni.ucla.edu/BMD_HTML/SharedCode/ TINSFMRI-

TINS.html



So, What are we doing?

SIX CHIX

BY RINA PICCOLO

oUR COMPUTERS ARE Down,
So WE HAVE To Do |
EVERYTHING MANUALLY,.. :
7 IR = )
<
v = ‘ "
!

Running QA
programs

Stocking the room
Archiving

Filming
Paperwork

Trouble Shooting
database errors



Host Monitor Fallure

=| Startup Failed... | s

Mon Jul 15 06:45:55 EDT 2002

hostMonitor is not running after 200 seconds.
System startup failed.

Please logout and try again. If this condition

continues contact your GE Service
Representative.

Can
happen
during the
Start-up
procedure

— rmb
— logout

— reboot
Signa



Patient Motion Degrading Image
Quality

A 110 HMational Institute of Health 2T




Susceptibility Artifact from
Braces (Localizer)

e Patient with
braces

o 3-planelocalizer




Susceptibility Artifact Braces EPI

Hational Institute

Not worth scanning EPI




Shims Out

: of Health 3 : A 120

P 120
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